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ABSTRACT: 

PROBLEM TO BE SOLVED: To enable stable observation free from camera-shake 
and exact distance measurement to a remote distance by providing the binoculars 
with an optical blur correcting means for correcting the blur of the rays for 
observation and the rays for range finding. 

SOLUTION: The camera-shake correcting means comprises a vibration sensor 19, 
a microcomputer 18 vertex angle varying prisms 3, 4, a prism driving means 20, 
a vertex angle sensor 17, etc. The IF light outputted from a laser diode 11 is 
reflected by a dichroic mirror 7 in a range finding means and is subjected to 
the correction of the camera-shake at the time of passing the vertex angle 
varying prism 3 like the observation Ught. An object to be measured is 
irradiated with this light and the reflected IR light is condensed by an 
objective lens 2 and is subjected to the correction of the camera-shake by the 
vertex angle varying prism 4. This light is reflected by a dichroic minor 8 
and is imaged on the photodetecfing surface of a photodetector 12. The 
camera-shake is corrected in such a marmer and the large and high performance 
objective lens 1, 2 are commonly used for range finding and observation, by 
which the correct parallel projection of the IR light is made possible. 
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* NOTICES * 


JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] The schematic diagram of the 1st operation gestalt of this invention 

[Drawing 2] Drawing explaining actuation of the ranging means of this invention 

[Drawing 3] The schematic diagram of the 2nd operation gestalt of this invention 

[Drawing 4] Drawing explaining the interpupillary-distance accommodation approach of this invention 

[Drawing 5] The schematic diagram of the example of a distance display of this invention 

[Drawing 6] The explanatory view of the display means of this invention 

[Description of Notations] 

1-2-31-32 Objective lens 

3-4 Vertical-angle adjustable prism 

7-8 Dichroic mirror 

9-10-44 Lens 

1 1 Laser Diode 

12 Photo Detector 
13-14 Erecting prism 
13a Auxiliary prism 
15-16 Ocular 

17 Prism Vertical -Angle Sensor 

18 Microcomputer 

19 Sway Sensor 

20 Prism Driving Means 

21 Power Source 

22 Emitter Part 

23 Light Sensing Portion 

24 Distance Detecting Element 

33 Lens Driving Means 

34 Location RENSA 
45 Display Means 


[Translation done.] 
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DETAE.ED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the binocular with the Bure amendment means in which 

ranging is possible. 

[0002] 

[Description of the Prior Art] Conventionally, the binocular which formed distance measuring equipment and 
was used for the automatic focus is knovm, and has JP,05-001 1 196,A etc. as an example. As an example of the 
distance measuring equipment using infrared radiation, there is an object indicated by the item of 11. 4 laser 
radars of the "laser handbook" of the Asakura Publishing issue in Showa 48, 

[0003] On the other hand, the thing using adjustable vertical-angle prism as an optical image Bure amendment 

means and the thing using the erecting prism as a Bure amendment means are known. 

[0004] 

[Problem(s) to be Solved by the Invention] There were the following troubles in the above-mentioned 
conventional example. 

[0005] 1 . Although it is possible to strengthen power of the infrared radiation to floodlight in order to measure 
distance with a long distance body, there is a limitation in the power naturally and the distance which can be 
measured is limited to it. 

[0006] 2. A ranging error will be produced if Bure of an incident light line is in ranging. 
[0007] 3. A ranging error will be produced if image Bure is in the beam of light which receives light. 
[0008] 4. If it is not correctly projected on the infrared radiation to floodlight by the device-under-test object, 
the ranging error of measuring the thing besides the purpose will be produced. 

[0009] 5. If it is not correctly projected on the infrared radiation to floodlight by the device-under-test object, 
long-distance measurement will become difficult. 

[0010] Then, it is offering the binocular which enabled it for the purpose of this invention to solve the above- 
mentioned trouble, and to measure it to accuracy to a long distance with the stable observation Avithout image 
Bure. 
[0011] 

[Means for Solving the Problem] The binocular of this invention is characterized by the following 
configurations. 

[0012] [1]: The binocular characterized by having an optical Bure amendment means is a binocular and amend 
Bure of the beam of light for said observation, and the beam of light for ranging to have the objective lens of a 
pair, the ocular of the pair for observing the body image by this objective lens, and a ranging means to detect 
the distance to a body. 

[0013] [2]: It is the binocular which has the objective lens of a pair, the ocular of the pair for observing the body 
image by this objective lens, and an optical Bure amendment means to amend Bure of an observation image 
optically. Binocular characterized by establishing a ranging means to detect the distance to a body using the flux 
of light through this optical Bure amendment means. 

[0014] [3]: The binocular characterized by to have an optical Bure amendment means amend Bure of the 
observation light which is the binocular which has the objective lens of a pair, the ocular of the pair for 
observing the body image by this objective lens, a floodlighting means to floodlight a measuring beam on a 
device-under-test object, and a light-receiving means to receive the measuring beam reflected with this device- 
under-test object, and starts said observation, and said measuring beam. 


[0015] [4]: The binocular characterized by to have an optical Bure amendment means amend Bure of the 
observation light which is the binocular which has the objective lens of a pair, the ocular of the pair for 
observing the body image by this objective lens, a floodlighting means floodlight a measuring beam on a 
device-under-test object through this objective lens, and a light-receiving means receive the measuring beam 
reflected with this device-under-test object through an objective lens, and starts said observation, and said 
measuring beam. 

[0016] [5]: The objective lens of a pair, and the ocular of the pair for observing the body image by this objective 
lens, A floodlighting means to flooaiight infrared light through said objective lens, and a light-receiving means 
to receive said infrared light reflected with the device-under-test object through said objective lens, The 
binocular characterized by having an optical Bure amendment means to amend Bure of the observation light 
which is the binocular which has a branching means for branching the light emitting/receiving line which is said 
infrared radiation, and said eyepiece RENZUHE **************^ and starts said observation, and said 
measuring beam. 

[0017] [6]: said optical Bure amendment means - between an objective lens and branching means ~ 
arrangement ******- the binocular given in [5] characterized by things. 

[0018] [7]: A binocular [5] characterized by said branching means being the dichroic mirror which reflects said 

measuring beam, or given in [6]. 

[0019] [8]: A binocular given in any 1 term of [1] thru/or [7] to which said measuring beam is characterized by 
being infrared radiation. 

[0020] [9]: A binocular given in any 1 term of [4] thru/or [8] characterized by for said floodlighting means 
floodlighting a measuring beam through one side of the objective lens of said pair, and said light-receiving 
means receiving a measuring beam through the objective lens of another side. 
[0021] [10]: Said optical Bure amendment means is a binocular given in any 1 term of [1] thru/or [9] 
characterized by being adjustable vertical-angle prism. 

[0022] [11]: An optical Bure amendment means is a binocular given in any 1 term of [1] thru/or [9] 
characterized by being some of opticals axis, objective lenses held movable in the rectangular direction, or 
objective lenses. 

[0023] [12]: An optical Bure amendment means is a binocular given in any 1 term of [1] thru/or [9] 
characterized by being a reflected light study component containing the prism arranged between an objective 
lens and an ocular. 

[0024] [13]: A binocular given in any 1 term of [1] thru/or [12] characterized by establishing a display means to 
display the information acquired by the light emitting/receiving of a measuring beam in an observation visual 
field. 

[0025] [14]: The binocular given in [13] characterized by displaying the information displayed in said 
observation visual field along the circumference of a visual field. 

[0026] <Operation> Like the above, by having made the objective lens and the Bure amendment means serve a 
double purpose for [ for ranging ] observation, while a body image without Bure is observable, it makes it 
possible for Bure of the beam of light for ranging to also amend, and to range with a sufficient precision. 
[0027] The highly efficient large objective lens with the bright visual field and the resolving power for 
observation is used for the light emitting/receiving of a measuring beam by floodlighting a measuring beam 
through an objective lens, and receiving a measuring beam through an objective lens especially. Thereby, since 
the highly efficient objective lens used for floodlighting makes a measuring beam parallel correctly as a 
collimator lens and can project it on a device-under-test object, a measuring beam does not emit and decrease it 
and it is enabling the exposure to a long distance. Moreover, the big objective lens for light-receiving has 
collecting power, and is enabling detection of the feeble reflected light from a distant place more. 
[0028] Moreover, by having established the branching means, having branched the light emitting/receiving line 
and observation light which are infrared radiation, and having established the Bure amendment means between 
the objective lens and this branching means, the optical path of a light emitting/receiving line is communalized 
as much as possible with the optical path of observation light, it abolishes making the diameter of opening of an 
objective lens or the Bure amendment means large beyond the need further, and the miniaturization of the 
whole equipment is attained. 

[0029] Furthermore, even if it rotates an ocular and this information rotates, he is trying for giving-an observer 
sense of incongruity to decrease by having displayed the information acquired by light emitting/receiving along 


the circumference within an observation visual field. 

[0030] 

[Embodiment of the Invention] Drawing 1 is the schematic diagram of the 1st operation gestalt concerning this 
invention. In this drawing 1 and 2 vertical -angle adjustable prism, and 3a and 4a for an objective lens, and 3 and 
4 A before [ this vertical-angle adjustable prism 3 and 4 ] side glass aperture. As for a backside glass aperture, 
and 3c and 4c, 3b and 4b optically bellows, and 3d and 4d The transparent liquid of a high refractive index, 3e 
and 4e the rotation shaft of the glass apertures 3a and 4a, and 3f and 4f The rotation shaft of the glass apertures 
3b and 4b, The connection member with which 5 connects the glass apertures 3a and 4a by the side of before 
vertical -angle adjustable prism on either side. As for a photo detector, and 13 and 14, for a lens and 1 1, an 
erecting prism, and 1 5 and 16 are [ a dichroic mirror, and 9 and 10 / a link member for 6 to rotate the glass 
apertures 3b and 4b on the backside / vertical-angle adjustable prism on either side / in this direction, and 7 and 
8 / laser diode and 12 ] oculars. 

[0031] The optical system for observation which consists of this objective lens 1-2, an erecting prism 13-14, 
and an ocular 15-16 is the same configuration as the usual binocular. 

[0032] A ranging means is explained first. It is reflected with the dichroic mirror 7 which passes a lens 9 and 
reflects only infrared radiation, and the infrared radiation (measuring beam) of the shape of a pulse which 
emitted light from laser diode 1 1 passes the vertical -angle adjustable prism 3, with.an objective lens-l, turns 
into an almost parallel beam of light, and is irradiated by the device-under-test object. 
[0033] It is condensed with an objective lens 2, only infrared light is reflected by the dichroic mirror 8, and 
image formation of the infrared light which has reflected and returned with the device-under-test object is 
carried out to a photo detector 12 with the image formation lens 10. Drawing 2 is the explanatory view of 
actuation of this ranging means. A power source 21 supplies a power source to the laser diode 1 1 of an emitter 
part 22. In an emitter part 22, the light transmission pulse for ranging is generated and it sends out. It reflects in 
a non-illustrated device-under-test object, and the sent-out pulse is received by the photo detector 12 of a light 
sensing portion 23. The light transmission timing signal from an emitter part is inputted into the distance 
detecting element 24, and the distance from the time interval of a light transmission pulse and a light-receiving 
pulse to a device-under-test object is detected. The distance data measured in this way are outputted to a display 
means, and it is made to display in an ocular etc. with this operation gestalt. 

[0034] Next, it attaches and explains to the system configuration of a blurring amendment means using drawing 
1 . The prism driving means 20 this system of whose is the drive actuator of a sway sensor 19, a microcomputer 
18, the vertical-angle adjustable prism 3 and 4, and this vertical-angle adjustable prism 3 and 4, the vertical- 
angle sensor 17 which detects the vertical angle of this vertical-angle adjustable prism 3 and 4 constitute an 
element of a blurring amendment means. 

[0035] Since the vertical -angle adjustable prism 3 and 4 of two right and left is constituted so that bilateral 
symmetry may be moved by the mechanism-link mechanism 5 and 6 grades, only one side explains. In this 
drawing, a sway sensor 19 consists of BURESENSA for pitches which is an oscillating gyroscope sensor and 
detects vertical Bure, and BURESENSA for yaws which detects horizontal Bure, and two sensors make a 
sensibility shaft intersect perpendiculariy, and are fixed to the fixed part (equipment case) of a binocular. And 
this sway sensor 19 detects Bure as angular acceleration, and outputs him to a microcomputer 18 by making that 
information into a signal . 

[0036] Next, actuation of the blurring amendment in this system configuration is explained. If a microcomputer 
18 receives the Bure information (angular acceleration) from a sway sensor 19, the prism vertical angle which 
can amend this BURE immediately will be calculated and searched for, and modification of the vertical angle ol 
the vertical -angle adjustable prism 3 will be started with the actuator of the prism driving means 20. 
[0037] And the prism vertical-angle sensor 17 measures the vertical angle of the vertical -angle adjustable prism 
4, and it outputs to a microcomputer 18, and if in agreement with the value asked for this output by the 
operation, a microcomputer 18 will be controlled to stop the drive of the prism driving means 20. Thus, 
according to vibration of blurring etc., the sense of the beam of light which passes the vertical -angle adjustable 
prism 4 was changed, and image Bure is amended. 

[0038] It **, an objective lens 1 carries out image formation of the image of a front observed object to the back 
of an objective lens, and the location of the before [ abbreviation ] side focus of an ocular 1 5, and image 
formation of the image of the vertical upside-down-made with an objective lens 1 in that case is carried out as 
an erect image with an erecting prism 13. And it constitutes so that tfie image may be expanded and observed 


with an ocular 15. 

[0039] Moreover, since Bure amendment is carried out by passing the vertical-angle adjustable prism 3, the 
beam of light which carries out incidence from an objective lens 1 can observe an image with this beam of light 
as an image without Bure. In addition, the dichroic prism 7 prepared in the middle of the optical path for 
ranging reflects only infrared light, and since it passes a visible ray required for observation as it is, it does not 
block observation. 

[0040] And with a ranging means, it is reflected with a dichroic mirror 7 and the infrared light outputted from 
laser diode 1 1 is irradiated lowards a device-under-test object through the vertical -angle adjustable prism 3 and 
an objective lens 1. Like [ this exposure beam of light (infrared light) ] observation light, when passing vertical- 
angle adjustable prism, blurring amendment is applied, and a device-under-test object irradiates in the condition 
without Bure of having been stabilized. It is condensed with an objective lens 2, and with the vertical -angle 
adjustable prism 4, it is reflected with a dichroic mirror 8, and through a lens 10, Bure is amended and image 
formation also of the infrared light which reflected and has returned from this device-under-test object is carried 
out [ a light guide is carried out on the light-receiving side of a photo detector 12, and ]. At this time, the 
dichroic mirror 8 which is an optical branching means passes a visible ray as it is, is reflecting unnecessary 
infrared radiation in observation, and does not have the quantity of light loss of infrared radiation required for 
distance measuring equipn.ent. Moreover, most quantity of light losses of a visible ray cannot be found, without 
infrared radiation reaching the eyes of those who observe. 

[0041] As mentioned above, since infrared light is correctly made parallel in a floodlighting rneans and it can 
project on a device-under-test object by having made objective lenses 1 and 2 serve a double purpose for [ for 
ranging ] observation, and having used the highly efficient large objective lenses 1 and 2 as a lens for light 
emitting/receiving, infrared light can radiate, and cannot decline and it can irradiate to a long distance. 
Moreover, since [ that the lens used as a light-receiving means for light-receiving is large ] collecting power is 
high, the feeble reflected light from a distant place is detectable. 

[0042] Since each Bure of a light emitting/receiving line is amended, and a measuring beam can be floodlighted 
with a sufficient precision with this operation gestalt and light can be especially received with a sufficient 
precision, it can carry out with high precision also about the long-distance measurement made possible like 

[0043] <Second operation gestalt> Drawing 3 is the schematic diagram of the second operation gestalt 
concerning this invention. In this drawing, 3 1-32 is an objective lens and is held movable in the flat surface 
which is connected with right-and-left one and intersects perpendicularly with an optical axis. It differs in that 
an objective lens 31-32 is driven in an optical axis and the rectangular direction instead of this operation gestalt 
driving vertical -angle adjustable prism to the Bure amendment compared with the first operation gestalt of this 
invention explained by drawing 1 . Since the operation as a binocular and the operation of distance measuring 
equipment are the same as that of the first operation gestalt, the same code number is given to the same element, 
and explanation is omitted. 

[0044] The Bure amendment means of this gestalt detects vibration of the pitch direction and the direction of a 
yaw with a sway sensor 19, and inputs it into a microcomputer 18. By computing the amount of drives of the 
objective lens 3 1 -32 which this microcomputer 18 needs for the Bure amendment, and driving an objective lens 
31-32 by the lens driving means 33 based on this amount of drives, and the location of this lens 31-32 detected 
by the position sensor 34 The beam of light which passes along this lens 31-32 is deflected, and Bure 
amendment is performed. 

[0045] Also in this operation gestalt, with the Bure amendment means, amendment of image Bure of a body 
image and Bure amendment of the light emitting/receiving line for ranging are performed, and highly precise 
ranging can be performed. 

[0046] <Interpupillary -distance adjustment device> Drawing 4 is the explanatory view of the interpupillary- 
distance adjustment device which showed the erecting prisms 13 and 14 of the above-mentioned operation 
gestalt and the part of oculars 15 and 16 which were shown in drav^ng 1 and drawing 3 . 
[0047] A means to change the spacing (interpupillary distance) D of oculars 1 5 and 16 according to a user's 
interpupillary distance in the above-mentioned operation gestalt is explained. 

[0048] As shown in drawing 4 , erecting prisms 13 and 14 are constituted so that the opticals axis A and B by 
the side of incidence (objective lens side) and the opticals axis a and b by the side of injection may be shifted, 
respectively. This erecting prism 13, an ocular 15, and an erecting prism 14 and an ocular 16 are formed in one, 


and are attached pivotable centering on opticals axis A and B to the equipment case which carries out receipt 
maintenance of the other optical system, respectively. 

[0049] these erecting prisms 14 and 15 and oculars 15 and 16 - right and left - spacing D is changed by 
rotating separately and it adjusts to an observer's interpupillary distance. Interpupillary-distance adjustment can 
be performed without this changing spacing of objective lenses 1 and 2, i.e., the base length of a ranging means. 

[0050] Although the image which will be observed if an ocular rotates at this time does not rotate, if a ranging 
result etc. is displayed on the visual field of an ocular, display information will rotate it. 
[0051] So, it constitutes from this example so that information, such as a ranging result, may be displayed 
around an observation visual field. 

[0052] Drawing 5 shows the example which performed the distance display in the visual field of an ocular. 
[0053] Drawing 6 is drawing explaining the means which compounds with the image of the objective lens 
which is an observation image, and displays distance etc. in an ocular. 1 is an objective lens and 13 is an 
erecting prism and the image of a display device with which in auxiliary prism and 15 a lens and 45 were 
compounded to the display device and an ocular and 44 compounded [ 13a ] 46 in the image formation location 
of an objective lens 41. 

[0054] It and the flux of light from a display device 45 is condensed with a lens 44, incidence is carried out 
to an erecting prism 13 through auxiliary prism 13a, it is compounded v^th the beam of light for observation 
with this erecting prism 13„and the image 46 of the distance information displayed on the display device 45 is 
observed with the image of.the body for observation through an ocular 15. At this time, it is displayed on the 
display means 45 that it is observed along the circumference of an observation visual field as distance 
information shows drawing 5 . 

[0055] Since distance information will be moved and displayed on an observer's hoop direction also when 
rotating an erecting prism 13 and an ocular 15 by this for interpupillary-distance adjustment, sense of 
incongruity is not given to an observer. 

[0056] <Others> Although the above-mentioned operation gestalt showed what deviates an objective lens as a 
Bure amendment means, and the thing using vertical-angle adjustable prism, the reflected light study 
component (erecting prism) containing the prism arranged between not only this but an objective lens and an 
ocular may be used. 

[0057] Moreover, although a ranging means of the so-called active method to have floodlighted infrared light, 
to have received this infrared light reflected with the device-under-test object, and to find the distance to this 
body was used with the above-mentioned operation gestalt The ranging means of the passive method of 
detecting the distance from gap of the image which a part of flux of light from the objective lens of not only this 
but right and left was branched by the half mirror etc., respectively, was made to carry out image formation on a 
photo detector side through an image formation lens, and was obtained by the photo detector on either side to a 
device-under-test object is sufficient as this invention. 

[0058] Furthermore, although ranging information was displayed and used with the above-mentioned operation 
gestalt, not only this but an ocular may be moved in the direction of an optical axis, and you may use for an 
automatic focus, such as performing a focus. 

[0059] 

[Eff"ect of the Invention] As explained above, according to this invention, the binocular which made it possible 
to measure correctly to a long distance with the stable observation without image Bure can be off'ered. 


[Translation done.] 
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damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] The binocular characterized by having an optical Bure amendment means is a binocular and amend 
Bure of the beam of light for said observation, and the beam of light for ranging to have the objective lens of a 
pair, the ocular of the pair for observing the body image by this objective lens, and a ranging means to detect 
the distance to a body. 

[Claim 2] The binocular characterized by establishing a ranging means to be the binocular which has the 
objective lens of a pair, the ocular of the pair for observing the body image by this objective lens, and an optical 
Bure amendment means to amend Bure of an observation image optically, and to detect the distance to a body 
using the flux of light through this optical Bure amendment means. 

[Claim 3] The binocular characterized by to have an optical Bure amendment means amend Bure of the 
observation light which is the binocular which has the objective lens of a pair, the ocular of the pair for 
observing the body image by this objective lens, a floodlighting means to floodlight a measuring beam on a 
device-under-test object, and a light-receiving means to receive the measuring beam reflected with this device- 
under-test object, and starts said observation, and said measuring beam. 

[Claim 4] The binocular characterized by to have an optical Bure amendment means amend Bure of the 
observation light which is the binocular which has the objective lens of a pair, the ocular of the pair for 
observing the body image by this objective lens, a floodlighting means floodlight a measuring beam on a 
device-under-test object through this objective lens, and a light-receiving means receive the measuring beam 
reflected with this device-under-test object through an objective lens, and starts said observation, and said 
measuring beam. 

[Claim 5] The objective lens of a pair, and the ocular of the pair for observing the body image by this objective 
lens, A floodlighting means to floodlight infrared light through said objective lens, and a light-receiving means 
to receive said infrared light reflected with the device-under-test object through said objective lens, The 
binocular characterized by having an optical Bure amendment means to amend Bure of the observation light 
which is the binocular which has a branching means for branching the light emitting/receiving line which is said 
infrared radiation, and said eyepiece RENZUHE **************^ and starts said observation, and said 
measuring beam. 

[Claim 6] said optical Bure amendment means - between an objective lens and branching means - arrangemeni 
****** - the binocular according to claim 5 characterized by things. 

[Claim 7] The binocular according to claim 5 or 6 characterized by said branching means being the dichroic 
mirror which reflects said measuring beam. 

[Claim 8] A binocular given in claim 1 to which said measuring beam is characterized by being infrared 
radiation thru/or any 1 term of 7. 

[Claim 9] A binocular given in claim 4 characterized by for said floodlighting means floodlighting a measuring 
beam through one side of the objective lens of said pair, and said light-receiving means receiving a measuring 
beam through the objective lens of another side thru/or any 1 term of 7. 

[Claim 10] Said optical Bure amendment means is a binocular given in claim 1 characterized by being 
adjustable vertical -angle prism thru/or any 1 term of 9. 

[Claim 1 1] An optical Bure amendment means is a binocular given in claim 1 characterized by being some of 
opticals axis, objective lenses held movable in the rectangular direction, or objective lenses thru/or any 1 term 

of 9. 

[Claim 12] An optical Bure amendment means is a binocular given in claim 1 characterized by being a reflected 


light study component containing the prism arranged between an objective lens and an ocular thru/or any 1 term 
of 9. 

[Claim 13] A binocular given in claim 1 characterized by establishing a display means to display the 
information acquired by the light emitting/receiving of a measuring beam in an observation visual field thru/or 
any 1 term of 12. 

[Claim 14] The binocular according to claim 13 characterized by displaying the information displayed in said 
observation visual field along the circumference of a visual field. 


[Translation done,] 


